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IN DIABETES MELLITUS WITH SPECIAL REFERENCE
TO PULMONARY TUBERCULOSIS*
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(Received for publication July 23, 1970)

Various infectious diseases are often complicated with diabetes mellitus, and pulmonary
tuberculosis, in particular, is frequently seen among diabetics. The relationship between these
two diseases has been studied already from various viewpoints, yet there are many problems
remained unsolved. The present investigation was made to explore the mechanism of reduced
resistance to infections in diabetes mellitus by examining the humoral resistance, in particular,
the bactericidal action of serum and the compliment titer.

Furthermore, pulmonary tuberculosis with diabetes mellitus was developed experimentally
in rabbits to clarify the effect of diabetes on tuberculosis by examining patho-histological
changes of tissue and changes in the number of tubercle bacilli in the tissue among animals
with and without diabetes.

The following was subjected to the study * clinical cases:-.--- pulmonary tuberculosis:----- 10,
diabetes mellitus:.:--- 71, diabetes mellitus with pulmonary tuberculosis::---- 33, and healthy
control------ 10, altogether 124 cases ; experimental group in rabbits:..-.- pulmonary tuberculosis
------ 20, alloxan diabetes------24, alloxan diabetes with pulmonary tuberculosis---:--23, and normal
rabbits:-.--- 20, altogether 87 rabbits.

The bactericidal activity of serum was determined according to Aizawa’s method, and
Salmonella typhi Oy and Bacillus anthracis No. 119 were used as test strains for measuring the
thermolabile and thermostable baceericidal activity, respectively. One drop of bacterial sus-
pension was added to 1.0ml! of test serum. Immediately after adding bacilli suspension, the
solution was mixed thoroughly, and 0.1ml of the mixture was transfered into 9.9 m! of saline,
and 1.0m! of diluted sample was cultured on pour-plate with molten nutrient agar. The pour-
plate was placed in an incubator at 37°C for 24 or 48 hours. For evaluating serum bactericidal
activity, bacilli suspension kept in 37°C water bath for 3 hours was cultured by the above
mentioned procedures. The serum bactericidal activity was determined by comparing the initial
number of test organisms with the number of cells surviving after 3 hours’' incubation.

Regarding experimental pulmonary tuberculosis, a tuberculous cavity was produced in

normal and alloxan diabetic rabbits by administering BCG according to Yamamura's method

* From the 1st Department of Internal Medicine, Nihon University School of Medicine,
Itabashi-ku, Tokyo 173 Japan.
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modified by us. After injecting the secondary antigen into the lung, the animals were bled to
death at 10, 20, 30, 40, 60 and 90 days.
and the number of tubercle bacilli in the tissue was counted by Kawamura’s fluorescent stain-
ing method. )

Tissue specimens were examined patho-histologically,

The results were summarized as follows :

1) The bactericidal action of serum in diabetes was apparently lower than that;in normal
human serum, but no significant difference was demonstrated according to age or blood sugar
level. A marked reduction of the bactericidal action was seen in cases with glycogen degenera-
tion in the liver and those with hyper r-globulinemia.

2) The bactericidal action of serum in cases accompanying both diabetes and pulmonary
tuberculosis was not different significantly from that in diabetics or pulmonary tuberculosis.
The fact shows that the complication of pulmonary tuberculosis gives no influence on diabetes
mellitus.

3) The bactericidal action and the complement titer in serum of alloxan diabetic rabbits
were definitely lower than those in healthy untreated control. In the alloxan diabetic rabbits
with pulmonary tuberculosis, the fall of the bactericidal action was more drastic as compared
with the diabetic cases without complication of pulmonary tuberculosis.

4) Comparing pulmonary tuberculosis complicated with and without diabetes mellitus, the
patho-histological findings of tuberculous lesions of the former were characterized as follows :
poor granulation and fibroblast reaction, strongly exudative lesion with and infiltration of
neutrophils, delayed cleansing of cavity wall, less fibrosis and less localizing trend of lesions;
in summary, more pronounced changes with retarded healing trend.

5) As to the tubercle bacilli in the pulmonary lesions of experimental tuberculosis with
diabetes mellitus examined by fluorescent staining method, it was found that the declining trend
of the organisms was delayed and the amount of bacilli in the inner surface of cavity was
more abundant, but no difference was found in the morphology of the organisms between
tuberculous cases with and without diabetes, as rod-shaped organisms comprized the majority

of whole bacilli in both groups.
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Table 1. Subject
(a) Clinical cases
Normal 10
Pulmonary tuberculosis 10
Diabetes mellitus 71
Pulmonary tuberculosis with diabetes
mellitus 33
Total 124
(b) Experimental cases (Rabbits)
Control 20
Pulmonary tuberculosis 20
Alloxan diabetes 24
Pulmonary tuberculosis with alloxan
diabetes 23
Total 87

mERBEFAOKRRIIERSLY OFRCEHL, #iKk
B IAERERONSE L L T Salmonella typhi
Oy %, F—WTREBRERERONSEL L T
Bacillus anthracis No.119 % v/, #&Ms 1.0m!
EHERER 1EYHEML, X{EML, 0 0.1m! %
LD 100 fEFRELT, £D 1.0ml >+ — VIT A
hBEAFHRZEL, 37°C 24~48 BB OREELEH Y
HEOEKa L L, ZOEEMEREY 37°CIEEL,
FRDEFL 3 REEI TV, EHROERE 3BME
FRBOEHDb L ¥ B L TREFALXNE L. T7xb
LOFERENIRRAC L OTEHEBEINS,

MEREN %=100x (1—b/a)

Tichb 3RHFAGKO L RERS 0 £HIE, 100%
BEYE%T 5,

FlomiEFHEMoOBEICIE Mayer OHED 2 T
50% #Mmffi (C'Hgp) THEBE Lo

2) EREBIERIE

(1) 7e3yvBERYVFOFERE

5% 7we¥ ¥V KERYFARL, £ D 180~200 mg/kg
YHBIRX DEAL, 20 B IR mEEDO 300 mg/
dl LI E (Somogy K) Db DDAXYERIZH LI,

(2) EBIHEBIEDIERE

IR Y ic %35 BCG i X % M#EED ©, &%
VYHFRLUR T ¥4 v EBRY V¥t h ThER
REAEZER 2 FR Lo

(3) AEAB¥VEER

2REHEAL 10, 20, 30, 40, 50, 60 33X V°90 B
OERHZ Lic, BREIRE Y BmMIEL LD, 10% Hi
<Y VYBRCEEL, BoZL 1574 vTBREEY)
L, Hematoxylin Eosin &¥tfa, Elastica Van Gieson
RERTARERLFR L THE L

(4) ARAEEEORMAE

HBPEEEORRL, HIBIHY OFKCEL, %
XHufapk (Table 2) & Ziehl HpHERefat THREL,
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Table 2. Fluorescent-staining Method of
Tubercle Bacilli in Lesions

1) Stain with 0.19% auramin O dissolved in 5%
phenol for 30~40 minutes

2) Wash in water

3) Place in 3% HCI alcohol

4) Wash in water

5) Stain with hematoxylin for 3~4 minutes

6) Wash in water

7) Dry satisfactorily and mount with liquid
paraffine with cover glass

BB Carlzeiss ¥ A\ oo & D 3\, 1 A
(130 &) KBEOWERIELHEY (), 2EBF<
BaoPagrk(+H)el, tobMEyH) & L, FhcE
nixhbdThin, MEHE D, BRRYELTHA
R BACTILHKE 2T 74 v iC X D5HBT (400~900
%) CTHETHIHEER LD, 2AFCEAREN 1
~3 aDBPAHIX—I (x~-) & Lli

om. % %2 K &

1. BRIROC 313 % M BREEBICoWT

(1) %sE

WM A D Salmonella typhi Oy, 15325 MmiERE
fERIZ, Fig. 1 o X 5 CmEF#FR 20~50 £ F TizwL
BEYFRL, NEFRI0ETIIUDTERERIZD
B, feRRES 10 S0 100 EARMEOREER
121002 #RTbDbHBH, 50% LLTFD b 0idis
{, TDOFHHEIL 2% ThoDto

(2) BER&H

Fig. 1 X5 @EETIIMERR 50 f£ Clizs
BEEPRLLCS, BRFEEINEFR 33 ST
Ao MCmEREFADEKETOAI AL NI, BRREE
55 Bl 15 B (37%) KM FHH 50 & THEREENR

Fig. 1. Comparison of Bactericidal Activity of
Serum in Normal and Diabetes Mellitus

Serum Bactericidal activity
dilution 25 50 75 100%
T T T
20X

33x
50X —J
) 3 : Normal
100X B8 : Diabetes (55)
mellitus

Test strain: Salmonella typhi Oy,
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Fig. 2. Relationship between Bactericidal Activity of
Serum and Ages (54 cases)
Age Serum Bactericidal activity
dilution 25 50 75 100%
Ll T L} 1]
<29yrs. 25 (PR
(5 cases) 50X
100X
30~ 49yrs.
(16 cases)
50 ~ 59yrs.
(16 cases)
60yrs, <
| (17 cases)
Test strain: Salmonella typhi Oy,
Fig. 3. Relationship between Bactericidal Activity of Serum

and Fasting Blood Sugar in Diabetes Mellitus (71 cases)

Fasting blood | Serum Bactericidal activity
sugar dilution 25 50 75 100%
] T T T
<1l40mg/dl | 2XE
(28 cases) 30X
100X
141~200mg/dl | 25X
(15 cases) 50X
100X m
201 ~300mg/d! | 25X
4% "0 %e " e"e%e%0 0 Ta o s Ye % '
(25 cases) 50X ‘
100 X Rooueeess
301mg/di< | 25X PR
(3 cases) 50X gRR

100X

Fig. 4.

Test strain: Salmonella typhi Oy

Comparison of Bactericidal Activity of Serum

Uncontrolled and Controlled Diabetes Mellitus (16 cases)

Serum
dilution

Bactericidal activity

25 50 75 100%

Ll ) 1 I

1

25X

QUL LLLL LA L0l L el P

50X

100X |

pzzzzzzzzzzzzzzzzizz iz

3 : Uncontrolled
: Controlled

I
77777227777

" Test strain: Salmonella typhi Ogo,

M W H HOR

B»hh, 100 f&EROMmMBAEER O F ik
45% TREPITHL, hich DETL B DL
hice

(i) FEMLoBIR—BRMEM 54 ik
29 BLLF (561), 30~49 & (16 f), 50~59
W (16 6l) RXuvreomiAl (17 f) D48
ST, miRBErEB L EkD e DBRtRY LB L
T TORSRIL Fig2 DX HIC, FHE LY
HmTikismofch, BLT 60 @A EDHT
L i B 1E R R RVl RT L DH
WS DT, ¥Tc 29 BIATORMEAND
54, +AHBIE TR D, RS AF 2
GOEFHOMEFNTILELWETABD L
h O3FATIMHEELOMICTITLALER
K hichotc, M EETIXERIC L S MM
BEERDERIIELL XL, DT,

(ii) [MEfE & OBRR—K Mt $s X KMt
POERFBBE 71 7Y F MM mMEO %
X AR EER L OBEYRE LI, Thb
+ 140mg/d! L, F (28 £4), 141~200mg/d}
(15 #), 201~300mg/d! (25 #1) X T° 301
mg/dl L E (36) O4FTHE LRI,
Fig.3 o Z ¥t { T, mEEEDE. FHiREFH
DORIFE DAL, MEEDO EAICHEOTE
THaHEMAAALRIA, EFMTKILER
XA 6 hith2l,

(iii) HL OBAGR—RKMBEOBRRESE
16 Flico\VT, HEHET © RIMmMEE (F 250
mg/dl) #RLTVW5E L control #o Mk
BREFEAY B L -ERIX Figd oZr { T
bbo THebbiETmEMEIET (Fiy 118
mg/dl) LicEWmiEFREFRON S »hic k
AnZi-bDX8H (50%), LB D ik
WO 7 B (44%) T, BIET Li-d oM
1fxbhico LA L 16 o FIHE T
control HRiICMEBREAEERAD LRI ALK,

(iv) BRREAEHRLOBE—RICEK
BEXAEHRE OBIGRY KR L 2o & £ 12 Fig. 4
CEYLIcLBY THB, AHEDTE 15 B
OMEREERL, BEZBLREALERIIE
hoteh, FERTEWEER, YV=2—FvF
HEYHEL LA EARSICOEEASECET
ey vimfE (2g/dl k) #RLUAERT
ETHREHLN, L &7Y 2—F v TR
LERIEFROBRFA,N S, NiEREE
RADETIHEPRTH DI, L LIERF AR
fE, BIBMER X CBEBREET L Lo mEH
OELE R LEATIE, nEREERcEY
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Fig. 5. Relationship between Bactericidal Activity of Serum
and Clinical Examinations in Diabetes Mellitus (58 cases)
Clinical Serum Bactericidal activity
examination |dilution 25 50 75 100%
y-globulin 25X [ x c v '
2/dl< | 50% X
(7 cases) 100X XXX
Total cholesterol | 25X
250mg/di < 50X [BS
(7 cases) 100X
Liver biopsy
Fatty degeneration : 9 :gi
Glycogen degeneration: 6
(15 cases) 160x
Renal function 25 |
Abnormal PSP 50X
test
(5 cases) 100%
Diabetic retinopathy| 25X QR0
50X |EEKKCCCCCOCCKE)
(9 cases) | 00 hovereere
Noncomplication
(15 cases) IOOXl

Test strain :

Fig. 6.

Salmonella typhi Ogg,

Comparison of Bactericidal Activity of Serum in

Diabetes Mellitus, Pulmonary Tuberculosis and
Diabetes Mellitus with Pulmonary Tuberculosis

Serum
dilution 25

Bactericidal activity

50

75

100%

T

T

1

10X

50 X RESSEANEEN]
|\ 7
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ML Fig.6 DX 3ic, MkSEEE © ZDOHds
L UBERIND R DB & DM SIEAIZ Ik 24T
femotze L LIGKSHLEE & BEIRIN & DF P18
A2DRTIE, MXBEFAOXALETAL 2
EACETORWLD LML, ETHATIIHE
U TREBE I I oD g BEAE IR B0 LI 25 < >
nice

2. HBO (VH¥) CoERN

1) mikPEER L mkilicownT

S ALTLARES 7 44 15 PEod Salmonella typhi
Ogor W55 Ml M@ A Fig.7 o Z &<
T, 25 fEMMERE CRELBE ¥ AL, 50
fEmk AR TOMBREFER © FHHEIL 74%
Thoto ¥-BMABRMWEDORNBY ¥ 19 T
O Mk GO Rk 23.0u/ml THOto, X
LIz BREEOERIC X 5 miEREFBOEL
REVFFATCOWT, FEEkOTELER
HCET > mMEOBREFRRET LB L 7o
Table3 Dk 5ic, HMmEPE®EKR £ L T Sal-
monella typhi Ogy,, Escherichia coli stoke W.
3 X U MERBEER £ L T Bacillus subtillis
PCI-219 i3 ff1 1§ &R 32~64 {& T, Bacillus
anthracis No.119 {3 m#&F R 8~16 fFTxELE
@ ERA% /& L 7= »t Staphylococcus aureus
209-P (3miE &R 4 STl EREHRYZD,
FELBE TR T Ib e Dl

(2) 7exyvER

EMBRE VY FOMBEFR 25 S TIRL
PEARLEOEH LT, 734V EBRYY
FomEREFRL 67% T, MEFR 50 &
Tt 32% LBEAKL, BONRETR2E
Hico FEEEKOTLRECET S MED
BEFRRETCLT PV ERY V¥ (3T
i3, Table 3 DX 5 T RTOEKTMIFR
BEAOETARDO A, MiFMHEMmDS 11 T

: Pulmonary tuberculosis (5) DRt 13.20/ml D X 5 ICBH M IET 2R

: Alloxan diabetes
: Alloxan diabetes with

pulmonary tuberculosis

Test strain :

ETXRDB high 21,

(3) FHREHZEE

S EED MEREEAORECIR, TTRERGD

Salmonella typhi Oy,

Table 3.
Complete Bactericidal Activity Against Various

Wi
(3) HhifEHRIE
2 REURAGREEA 20 B B ORfif§HIE 5 P&

Maximum Dilution of Serum Required for

Bacterial Strains (Rabbits)

. Serum dilution

HikERo®E % 5 Bk Licobicim L, Fig. Test strain Normal (4) |Diabetes (3)
6 DX 5 ICHBRITEIE 10 fITIX, BEELIHVETY: Salmonella typhi Ogq, 32~64 32
RIS, BREOADENLIZZEAL ER N ieh Escherichia coli Stoke W 32~64 32
2 Bacillus anthracis No. 119 8~16 4
(4) MERR L kS R Bacillus subtilis PCI 219 32~64 8
BRI S B0 33 BICRIRE Licht, mlRE Staphylococcus aureus 209-P 4> 2>
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Fig. 7.
Complement Titer in Alloxan Diabetic Rabbits

Bactericidal Activity of Serum and Serum

Serum Bactericidal activity
dilution 25 50 75 100%
1 Ll ] T
10X
X R EXREEREN -
] O3 : Normal (15)
50X BA : Alloxan 17)
diabetes
. Complement titer (EH.O)
Subjects 10 20 30 u/ml
Normal ! ! !
(19) 1
Alloxan

diabetes
(11)

m

Fig. 8.

Test strain: Salmonella typhi Oy,

Pulmonary Tuberculosis Rabbits with or without
Alloxan Diabetes

Comparison of Bactericidal Activity of Serum and

Serum Bactericidal activity
dilution 25 50 75 100%
1 T T T
]
25X ;

100X

50><

Lz A
:: 3 : Pulmonary tuberculosis
X : Diabetes mellitus

: Diabetes mellitus with

/////

LA

pulmonary tuberculosis

-+

Test strain: Salmonella typhi Oyo,

W wSH KOF

O iR E R, mil AR 25 6 Tix 86%, 50 f
T 64% T, MEBELIZLA L RREBDENDOI
M, Fig8 oXdok7rrdy /MRICHELT, M
HRBERIRFTHOR
(4) 74 HMRLIMEKEFBR
7 v k4 VIR R HIC ARG REAE o R L 7o IR
RIS L OS8O 7 IE0D 2 RPURAGAITEA S 20 A
Homm@ ek, mik#R 25 5Tk 66% T,
M EY AR LTy MRV Y ¥ LIZL
AL BRI Otchs, Mk KRS0 FTiX 18%
¢, 7eFy VMRS IUMBHIEL Y HYDOET
Habhice
2) JREARFIBLR
RN IR R LRI 7T~10 BRitR X b B
IREOMBBIA L & biT, MABHSAMKEERHR
Ritw e+ 5AFEAMOHANSEER TS (Photo-
graph No.10), £ D#% 15~20 B # C ¥hLHE
DEHLREBITEROLE, KILMN, RBLEIEBD
bhd, BEAOREHRPISEOEAY
B, ThiBHBATHLEEERBRREYEL
THEWHEROATER TONARITIZLEE
BWEERNEBROR L HERMAET S
(Photograph No.12, 14), 40 Ha#i& Tz 28R
HED S EORFEHRPITHT 026 BKIL
Hdabh, HRLERLHEET %, RARKICA
FERDONA X D HEIC A D> THRERELE
A i B 3 % (Photograph No.16), 60~70
B LA T 2RBERED L B 6 i B EY
AL, PWORFETIBEEDHEPIER/LRK
(10) UEHIFHER TS, FHEOR LEKMEE L HAHE
(55) MWbLH XUEGBHEMA L NABOEHRMEHEOE
33) BB LEE AEEL, ZoR#LCEIBT
{E~DEEHE LV (Photograph No.18, 20),
DEDERicitL, MEFAAHE T, 10 A
B E TIXERLZERIX 72\ H1 (Photograph

Fig. 9. Comparison of Nuber of Bacilliin in Cavitary Wall . ,
of Pulmonary Tuberculosis with or without No.11), 20 AaigDFHLREA TR LKA
Alloxan Diabetes in Rabbits DERHBATZT, o, BHEELL PR
® Pulmonary tuberculosis (13) \ &%~ L (Photograph No.13, 15), 40 H
A i i - —
© Allowan disbetes with (18) Bt b 890 2C A L5 MR K 16 % 7
+#+ %) oo oo o o To HRNAFARDOEBIITTFT, FEkb
LTI SFPRRRCI BN ERT, RL
*roo e e e ° ¥ T b PEI R B BHKE [ 2B A
+F o ® oo L, @BHLERD LB 7o (Photograph
No.17), 50~60 A Tix LRDHEE(L D i35
~-F . , LELEBEEREYHRETHHAD AL A
) L \ \ A (Photograph No.19,21), 70~90 H3ijts < 1%

20 30 40 50 60 days

Stage of cavitation
—_— (Time interval after introduction of)
a secondary antigen into the lung

PRNEEBROERLER L, bPniss
ARG HERT 5, BENAFEEOHRIL
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LERYAL AL, ULAFEH I ESROBBHD
FATCEETSREXB L, BBRAGD KRS T
bbo BEMOEMERATCREMMcHIST, B
HERLORE I X CHREOBBEBM DI A & ot
Abhice

3) ARAREEICOWT

(1) BRFHAHALIFEAGIANORROEA & RE
(5} -3

BRHAHE LUEAHAOTROEAINARAD Z L
{Thbo HARBIIT L BIREMUOARAREZE
% Fig.9 0 X 51, 2REMIMAIEAKR 208X H 30 R
TCIRBERAAO FAOIRRL bICHOBAAR YR
Xiphotedt, 40 BUBECIRBEKRIESOHIECE O 1
SEFHNHB LIZ U, 50 BLRET X BMRMFHIEA O
AR LT, EONKAEILERI DI,

(2) BRAAHALIEAHANODRE O HE L WL
®

ERFAHM I8, FEAOHA 13 TEORHEOHR I
Fig.9 o2t {, REHILARET, BRHRSH,
AR L LIEOFLEIIKILE i & { (Photograph
No.1, 8), Z2RHRECIXIEFRAORB b HLRCEDL
h, FOEEERASOFICE LyDk (Photograph
No.2, 3, 5), ¥ EHEUIRERAA DL FADIAL bicig
REHEGHT, EEBCERRALRT, BRAESH
BOEBRLREREEL L bRV THEAY R LI
(Photograph No.9),

IV. BEBRLUICER

EOREABE L LTI, ARMRC X3 RHEME
B, 6K COFECI2RELCLBELEN
b5, L ERFRBEDORRPIHT 5 EHEDOMEEIC
SNTIE, 1V RV vORZSPAHRTUEBEOTREE, 5
BWITL S TITABOFREREEIC X 5 HRE 1M
BHORLA BRI TH LAMC, T OMEXRELS
BLINTWB, TiebbERRTIIE OB M # 2 K
BHhiciF&r 525 L Ex D 1" », —J Hand-
mann L WA EBE LTV 5, Pillsburg 693 X ¢
Mosenthal® 3 # L b DS L KD L DHKICX BB
KRB, 7F F— A& L, TOERBEHEHLERET
5% L7 L& L Richardson!® (X Z D&HRDWT, s
LAAMEY b AR RERBHIHERETSHLS L LTW
3, ¥ AP IERFRFAIT, 6K Wertmann'® (X
<Y AOERBFRAFT, WIThbEAARORAEEDET
PELTWD, BRFRLEKELOBRIK DWW T,
AMWRIERFEAT, FkEYIvy¥oreFyy
BRT, £nPEKENBELIEFAOETE2ED T2,
XLREET YO T vy VERTMEBAHE
LR E AR L ZRIThOteh, RO s
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Bhid, MMAEDCLERAFHRIND L LTV 5,
IMERTCRIAB R LIURGOEENRRTHD LT
SEEOL Pl eV,

ChoKrBIMLTEEL, MRFICHT 5 EHED R
REFE MO —E Y RATE BNT, BMEROMNHE
FRYBR LI, T b b MRKEBED Complement
dependent bactericidal system o @@o—M L LT,
B L RZHE oM Salmonella typhi Og, =835 1N
BEERAYRN LI, TOREMEECHL, MERT
MW BEERAOOLL ) DETANRALNI, ZDX5
RERTIE, BT o7y vhiE, F7XY=2—-¥ X
YXRTEDONREL, F-mEEOARELEERNORER
RS b, Lo BEMHO M T:AMMER
HRRFIND L, NHBRBEANGERATI LicE2A
hxlo ThOHDEERITRL D BRFIC BT 5 MR
ENRRPIHTIEABYHB R LD - L EEIE
33DLELIe COEAXRETRL, 7rF VR
RY4¥¥ BT, 7edy VEBROERITRIZETS
MESEFR L Ml & R ME Lich, BRALR
BRIC, fERBIC S\ THREOHBRILETABDLNI,
OMREHKIEA HORRBERATIL, mAREEBOE
TRIOKEATHLHZ LXMDY 2l L LEEDOR
B rnE, BRATIBRABOMEKAHALFGOF
AOTRMICMERAEB ELOERIIBDL h fr 5D
Too TORAICOWTIEE LA WA, FEAIORKE
A hibdvii—EAr Lt bELbNS,

4 YRY)VORBRAKEFAOHBAIZ X 2T, BER
LIREBIED A A ETIZER L T30, AHT
HEDBHAMNRILOT WS, Tibb 1950 FELEOk
REEANBRAOBEREESABCHTHIHERR, &
KD 2~9%Y LT, XIPTiX 11~29%" & Xh,
ML BRETHD, BRAICIHREZIENAHTH L, b
REIBHEL D, SBTHEEL, HREILIXLIEE
ML, ZRYER L TWEANERIh TV 2,
Root' (2 EA D 245 PIFBEE 10 FlOAT, B
¥% 60% iz, Golden™ |3 106 FHDEHADS B, &
BRA%Y 74% “ThEnFEDTwD, =W 1134 6
h¥HSE B, A BAZThTh 14 f, 9FiORTH D
1%L, A 29 HihBRA 22 T, BEHEEX AL
BTtk LT B, Scott? i XfHEAHF 57 BiD 5 HIE
{LBEBEDOFERIX 51.7%, {LEFOTHIX 14.3%, =
ESWIENFR 46.5% X1 8.8% LHREL Tl
5o ¥ cZREFMBEE & MRERIED R\ LBILEE D
BAGRIC DWW T, LA™ 5272kl X UORBNEEE b
CEDED ERZOh, RARE(LOHED #ETHEE
¥ ED, LACERENEELBEBEGRYETHELT
Wb, chbizBAL T, Cruickshank®, /% 5%\
BEEYIEROCKEH EMEL T2, Thdb
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Cruickshank (3 7 v 4 VKR v 9 & C 4= T o 44 B M
RORBELL X VML, MM 4SHHKNGRARIAT
D 2~4 AMEOMRAA R CIZNG, F, McBS
NI REEREMOBR L Alen, 7 vy VLR TIZ
BEAERERBDR DML LTWwh, L L
MR R RN 2mg OBEETI, 4 AMBEIE L
R 2B ORBREHABD Hh, ATCENAT, @
HHCERYA TV, EEORRKR L S EEHKE 10
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I:xplanation of Photographs (1)

Pulmonary Tuberculosis with Alloxan Diabetes (50th day)

Large number of tubercle bacilli were scen in the softening layer and
also distributed in the surrounding tissuc of the lesion.

Pulmonary Tuberculosis with Alloxan Diabetes (50th day)

The tubercle bacilli were distributed inner layer of the cavity wall and
aggregated tubercle bacilli were seen in the cavity.

Pulmonary Tuberculosis with Alloxan Diabetes (50th day)

Large number of tubercle bacilli were seen in the micro-cavity and
innermost layer of cavity wall.

Pulmonary Tuberculosis with Alloxan Diabetes (50th day)

The tubercle bacilli were distributed in the caseous and softening layer
of cavity wall.

Pulmonary Tuberculosis with Alloxan Diabetes (50th day)

Large number of tubercle bacilli were distributed in aggregated state
inner layer of micro-cavitary wall.

Pulmonary Tuberculosis with Alloxan Diabetes (60th day)

The tubercle bacilli were observed in the pulmonary necrosed sub-
stances with alloxan diabetes more than without alloxan diabetes.
Pulmonary Tuberculosis (50th day)

The cylindrical shapes of bacilli were observed in the cavity.
Pulmonary Tuberculosis (50th day)

Tubercle bacilli were distributed in the softening layer of cavity-wall.
Pulmonary Tuberculosis (60th day)

Chiefly the tubercle bacilli were observed in the pulmonary necrosed
substances. But the few were seen as compared with pulmonary

tuberculosis complicated alloxan diabetes.



Photograph (11

No. 10. Pulmonary Tuberculosis (10th No. 11. Pulmonary [luberculosis with
day) (HF- X63) Alloxan Diabetes (10th  day)

No remarkable defference be-
tween pulmonary tuberculosis
with and without alloxan dia-
betes. (H-E- .~ 63)

No. 13, Pulmonary Tuberculosis with

day) Alloxun  Diabetes (20th day)
Well  developed granulation Poorly formed granulation tissue,
and fibrosis in cavitv-wall (H- remarkable cxuduatinve  altera-
F-> 63) ’ tion in the cavity-wall. (H-E-

X 63)

No. 14, Pulmonary Tuberculosis (20th No 15 Pulmonary Tuberculosis with
day) Alloxan Diabetes (20th day)
(higher magnification of No 12) (higher magnification of No. 13)

(H E- " 160) (H-E- ¥ 160)



Pulmonary  Tuberculosis  (40th No. 17

day)
Well

developed  granulation,

remarkable hibrosis and hyalino-
sis. (H

X 63)

No. 18, Pulmonary Tuberculosis (60th No. 19
day)
Well developed granulation and
fibrosis in the cavity-wall. (H-
b 63)

No 20

Pulmonary Tuberculosis (60th No. 21
day)

(higher magnification of No. 18)

(H E- > 160)

Pulmonary

Pulmonury  Tuberculosis  with
Alloxan [Dwabetes  (40th  day)
Poorly formed granulation tissue
and remarkable  exudative  al-

teration in the cavity-wall.  (H
- 63)

Pulmonary Tuberculosis  with
Alloxan Diabetes (60th day)
Remarkable  exudative  altera-
tion in the lesion. (H-F - 63)

Tuberculosis  with
Alloxan  Diabetes (60th day)
(higher magnification of No. 19)
(H E- ~ 160)





